Sonography students learn early in their careers that finding cysts in the liver is a signal to look for similar cysts in the kidneys and sometimes even the pancreas and/or the spleen. Sonographers often have a picture in their heads of Frank Netter's polycystic kidney, which includes a drawing of both the kidney and liver severely deformed with similar cysts. Although cystic liver disease is commonly associated with autosomal dominant polycystic kidney disease (ADPKD), polycystic liver disease (PLD) has been documented and studied recently as a disease with its own identity and etiology. 1 PLD is an inherited disorder, although in some cases, it appears to occur randomly, with no apparent cause. 2 It is characterized by the presence of multiple, scattered, fluid-filled cysts of biliary origin in the liver parenchyma. A few to many cysts ranging from a few millimeters to more than 15 centimeters in diameter are present. 2 PLD can occur in the absence of kidney cysts. This case study demonstrates such a situation-a patient diagnosed with PLD and no signs or symptoms of ADPKD. This case presents the uncommon finding of PLD with no cysts visualized in the kidneys, pancreas, or spleen. Although rarely documented in the past, it is possible and, indeed, quite probable that this phenomenon will be seen more often as sonography becomes more frequent as a diagnostic choice for pathology in the abdomen. Rapidly improving technology is helping sonographers discover smaller liver cysts than previously recognized.
Case Report
A woman in her late 40s presented with multiple cysts of varying sizes in the liver. The findings were incidental as she was asymptomatic.
The patient was scanned with a 3.50-MHz curved transducer on a GE platform. Multiple cys-tic structures of varying sizes up to 3.0 × 2.3 cm were seen in both lobes of the liver (Fig. 1) . The cysts were simple, with smooth, well-defined walls. Larger cysts showed edge shadowing with posterior enhancement. Color Doppler demonstrated no internal flow. Further examination revealed no cysts in the pancreas, kidneys, or spleen. A full battery of laboratory tests revealed all numbers within normal limits, with the exception of slightly elevated white blood cells.
A computed tomography (CT) scan was performed. The radiologist described findings of additional cysts too small to be visualized with sonography and too numerous to count ( Fig. 2) . Precontrast images of the liver demonstrated multiple hypodense lesions. Most of these lesions had water density. A few had slightly higher density on the precontrast images. None of the lesions demonstrated thick irregular walls or internal nodules. In addition, no significant septations or suspicious liver lesions were seen. According to the radiologist, "The spleen, adrenals, and pancreas [were] unremarkable. No renal lesions [were] seen. Surprisingly, no renal cysts [were] seen." The patient's personal physician diagnosed the benign liver cysts to be "some variant of polycystic liver syndrome." She was reassured and discharged with instructions to return on an "as-needed" basis. The patient rejected genetic testing for herself or any relative because no symptoms were observed. 
Discussion
Although benign simple cysts are common in the liver, increased frequency and higher numbers suggest an association with various types of inherited diseases. Polycystic liver disease is most often associated with autosomal dominant polycystic kidney disease. The adult form of polycystic kidney disease exhibits associated cysts in the liver (50%), splenic cysts (10%), and pancreatic cysts (10%), 3 making it difficult to separate PLD and ADPKD. Before the availability of better quality sonographic equipment, liver pathology was nearly indistinguishable between the two diseases.
Recent studies have identified three separate genes involved in ADPKD. These genes are PKD 1 , PKD 2 , and a third unidentified gene. PLD can occur in relation with ADPKD due to a gene mutation. Research has shown that in various families, PLD can exist in the absence of kidney cysts due to mutations in a gene different from PKD 1 and PKD 2 . 4 Recently, a locus for autosomal dominant polycystic liver disease (ADPLD) was identified on chromosome 19p13.2-13.1. 5 Therefore, it is known that PLD can exist as a separate entity from ADPKD. Interestingly, studies show that ADPLD is less penetrant in the liver than ADPKD is in the kidney. 6 Hepatic cyst sizes in ADPKD tend to be larger and are related to the severity of the renal disease.
Regardless of the size and number of liver cysts in a patient with PLD, the function of the liver tissue unaffected by cysts remains essentially normal. Therefore, patients are asymptomatic and have normal liver function tests. 4 In some cases, patients with PLD have slightly elevated levels of serum alkaline phosphatase and total bilirubin and lower levels of total cholesterol and triglycerides, but they remain within normal ranges. 6 PLD occurs equally in men and women, 2 although cysts appear to be more numerous and larger in women and at an earlier age than in men. 1 Women who have used hormones, been pregnant, or both have a less likely occurrence of PLD than women who have not used estrogens or been pregnant. There is a decrease in the progression of PLD in women after menopause. 4 Although PLD may occur at any age, it is less common during childhood. 2 Infrequently, symptoms become noticeable with complicated liver cysts in large numbers or when one or more cysts are massive in size. 4 Abdominal pain occurs due to overstretching of the liver. 2 Spontaneous rupture of liver cysts is uncommon, but ascites and fever may develop if a cyst breaks due to infection or bleeding within the cyst. 6 Rarely, jaundice may result if bile ducts are compressed by a cyst. High blood pressure occurs only if the portal system is compressed by a cyst. 2 Women tend to have more complications with ADPLD involving pain and symptoms of gastric outlet obstruction. 6 If the patient is symptomatic, percutaneous cyst aspiration or alcohol sclerosis may be prescribed. 4 Surgical-type therapies are also being investigated for effectiveness in treating large, troublesome cysts. These include unroofing, fenestration, and hepatoectomy. The latter procedure is reserved for the most severe cases of PLD. 2 H 2 blockers may be administered to reduce the secretion of secretin, a hormone stimulated by the cell lining of the liver cyst. 4 Avoidance of potential external factors (i.e., estrogens, excessive alcohol, and possible hepatic toxins) is recommended. For the same reason, excessive caffeine should be avoided. 4
Conclusion
PLD is a distinct pathology that can occur independently from ADPKD. Many simple cysts of various sizes are contained in the liver. Symptoms and complications of PLD are usually less than those of ADPKD with associated liver cysts. Due to uncertain etiology and unpredictable progression, this disease deserves continued observation and further investigation. Although somewhat alarming in sonographic appearance, PLD remains asymptomatic in most patients for a lifetime.
